Early life immune challenge alters innate immune responses to lipopolysaccharide: implications for host defense as adults.
Fever is the most common manifestation of the innate immune response to invading pathogens. Animals prevented from developing fever have increased morbidity and mortality to infection. We now show that early life events can program this innate immune response, in that rats that have been challenged neonatally with the immune stimulant lipopolysaccharide (LPS) have both suppressed febrile responses to LPS as adults and significantly reduced nuclear factor (NF)-kappaB activation in peripheral immune organs. This was associated with reduced levels of proinflammatory cytokines tumor necrosis factor (TNF)-alpha, and interleukin-6 (IL-6) in the plasma after adult LPS challenge, compared with animals that have received saline neonatally. In contrast, adult LPS challenge elicited higher corticosterone levels in the animals that had been treated neonatally with LPS. When this increased corticosterone response was negated by adrenalectomy or by administration of the glucocorticoid receptor antagonist RU-486, both the cytokine and febrile responses were normalized. This study indicates that the innate immune response can be programmed by a neonatal LPS challenge, whereby an amplified hypothalamic-pituitary-adrenal response causes reduced cytokine synthesis and an attenuated febrile response to an adult immune challenge. In light of the importance of fever in the host defense response, these alterations may have deleterious consequences on an individual's ability to combat disease later in life.